2003-3109 
[Problem] 

The problems are to provide a novel phthalocyanine 
compound, and ink for ink jet recording and an ink jet recording 
method both of which form images provided with excellent color 
hue and excellent fastnesses to light and ozone gas, provide 
various colored compositions such as an ink sheet for thermal 
recording, a color toner for electrophotographic use, a color 
filter, etc. and disclose a method of enhancing the oxidation 
resistance of images. 
[Means for Resolution] 

A phthalocyanine compound substituted, at least at one 
of the 1 to 16 positions, with a sulfamoyl group having a 
substituent which contains two or more carbon atoms and is 
specifically exemplified by an aryl group. A colored 
composition using the compound, in particular, an ink f or inkj et 
recording, and an inkjet recording method using the ink. 
Furthermore, a method of enhancing the image fastness under 
an oxidative atmosphere by using the recording method. 
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DT^^gO^KCt^ >^ n^^rv//l/g^S#4JxSe 
[00541 fftKIl Ri, R 4 , Rs, R 8 > R 9 , 

10 ^^^T/u^^^g^J:t> y Mg^Tyu^^^g^^ 
^n^ 0 Tyu^^/ug<t LTfi, «*B^*3ftS2-l 2 
(OTfrtT— /UgiWg g^gcOTyU^nyUg(D0iJ 

[0 0 5 5]ff^L<(l > Ri, R 4 , R 5 , R 8> R 9 , 
R12, R13, WRi6^t77/^;Htltij:, S 
tl^ft^77 ^*/u36*5 ± IfmW&^T y yu^e/ug 

1 2(^Ty/u^r/^g^ff^bV\ T^^^g^Wtc 
fi, -<y^S, *jj;t;2-7x4f/^mo 
20 [0 0 5 6] ff^L<ti, Ru R 4 , Rs, R 8 , R 9 , 

*i-^T y -/ug:teJ:tf««lfe<DT y -yug^^^tb 
^5o ry-yugdr LTtt, »*JR^F-**S 6 - 1 2 <DT y 
-yug^^t^ c Tyu^yug, TyL^ 

n^-yS, Ap^y^, 7/UW^S^tn 
So T !l— /ug<Z)«^tt, 7^^yi^, p-hyyu, p- 
^ h^fy7x^/K o-7dp 7 oin/Uio J:U<m- (3 
-^/u^t'p tVUT * /) 7 3i^y^^^tu§ 0 
[0 0 5 7] #£L<(i, Rl R^> Rs. Rs, R 9 , 

30 r 1z , r I3 , RVRim&it'+^Tumma't* @mg^ 

5 0 ^fnSS^tm 5Itf:(16M(7)^7Pi 
g^T^Lt^o ftfria— xn^g^Ji-fi, 2-t°yv ; yu 
2-^^^g^J:tJ f 2-7yyug35S^^Jx5o 
[0 0 5 8] fflKIt Ru R*, Rb, Rs, R 9 , 
Ri 2 , Ri3, S^Ri6^*t7/l/^/i/7$ /g{Ctt, R 
ftg^Wi-^Tyu^yi-r S /gjSct^Btt^T/u^yu 
rsyg^snSo ryu^yur^ ygt ur«t, j^^ 

J^T-iSc 1 - 6 (DTyi-^T ^ y gd5#* Ll \ HufETyu 

40 ^r/ur ^ ygco^ji^ii, ^w^/Sfci^xfyu 

7; yg^ttiSo 
[0 0 5 9] ff^b< 12, Ru R<u Rs, Rs, R 9 , 
R12, R13, ^(/R 16 ^t7/^^ySi:{i, gfeg 
*tt57^3* ->gjo J: T yu n ->g^^ 

^1- 1^ -T sr ., 1- . I . 1 -r- 1-1. i±d 2te r7?7 ~T ^^.t 1 _ -i 

(^7/^^yS«ILt\ e*g<£>Wwte, T/U^^f 
yl, t Ko^y^S^^nSo T/U3^->gO«*C 
12, y h^rvg, xh^ryl, ^y/p^v^S, y 
^ry^^yl, t Kn yx «>g*5j: 0*3 - :/J /U 
50 ^>y7° o ;K ^ *> g # & S It, 5 o 
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[0 0 6 0] L<tt, R,, R 4 , R s , Re, R 9 , 

®T-»^6~1 2 OTy-yM"* U\> B& 

[0 0 6 1 ] L< It, R x> R 4 , R 5 , Rs, R<>, 
R12, R 13 , JffRirf*t7$ Kglcii, B&S£W 10 

[0 0 6 2]#£L<te, Ru R 4 , Re, Rs. R 9 , 

R12, R13, ^tfR^^ry-zur^ /awi, B 

Mlrft^r!) — /UT S /&fc£tf*Sfitfe<0T y 

WL^st^s 6 ~ 1 2<nr i)—/ut $ /sw^t^o @m 20 
y /S^iixSo 

[0 0 6 3] #£L<te, Ri, R 4 , Re, Rs, R*, 

>f KSW^L^o B&K^Ji-fi, T/u*^**5J:tf 
/U^U-TKS, 3, 3-y7fyu^W K£*5«fctf3- 30 
[0 0 6 4] ff£L<li* R x , R 4 , R 5 , Rs, R*, 

Ri 2 , R13, ^t>*Ri6^*-t"^^7r-"e^^r^ ;&lz 

WHctt, N, N-^o tVu^/u^r^e^vur^ 

[0 0 6 5 J t< 11, Ri, R 4 , R e , R 8 , R*, 
R12, R13, Rt^Rie^S-rr/u^y^^Si-li, B& 40 

[0 06 6]ffSKtt, Ru R 4 , Rs, Rs, R*, 
R.2, R13, &t>*R,G^S-f-Ty->'U^>fSi-li, Bft 

s*Wi-5T y -/u^ *a*s icfSBdor y -/^* 

6-1 2^7!)-M-««H\ fift*<00!IK 50 
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[0 0 6 7] ff£L<IS, Ru R<u Re, Re, R*, 
Ri 2 , Ri3, SO'R i6^it7/^=' ^ry^/^^/i/7 ^ 

S4o J: 1>*4SB&£>T/U =i * /l^-yl-T ^ / 

^SSCJ&S 2 ~ 1 2^7/^Jry^^fc/U7; ;Sj}5jfS 

[0 0 6 8] £?£L<I2, R u R 4 , Re, Rs, R*, 
R12, R13, &t/Rie*5«i-^yU^^T^ KWilHU B 

7; K*a*£**tS Q ^/^^7; KJKtLTtt, 
JS^F-ft^ 1 - 1 2 0^yu^>T^ KIWtL^, .Xyu 

[0 06 91 KKd, R„ R 4 , Re, R 8 , R 9 , 
R12, R13, XWRie^*-*-*/^^^ ^*^i±, 

[0 0 7 0] U<», Ru R 4 , Re, R 8 , R 9 , 
R 12 , R13, ^O^Rjs/^^-f ^/U^T^e^^i-d, B 
J&S S: W"t" 5 ^ ^ 7 r * << X Xf&M&<o x tv y y 

I 0 0 7 1 ] £F£ L< «i, Ri, R 4 , R 5 , R 8 , R 9 , 
R12, R13, &XfRiB&&-fT * = ;\stf~/i>mz 

yu^^/uS<»r LTti, j^^^*^2-1 2cDT;w^^r 

M^Ji, / h y ^) /u^^/Hfc J: t>'x h ^ y ^? /u^n 

[00 7 2]^l<|j:, R i , R 4> Re, R 8 , R 9 , 
R12, R13, X^Rie^^i-^Dlg^^^S^tt, B 

^ 7"L»*i G 7* >^ i 'r ~t~'I> • ^~ n e^^n i>"z£/j*£r 

*tv\ B*SoM«rtt, t KD^y/H^W e 

[0 0 7 3 J #*L<tt, Ri, R 4 , Re. Rs, R £ ,, 
R.2, R,3, at/R,«^*-*-T/*ili, KftiSSrWi" 
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[0 0 7 4] #4L<I4, Ru R 4 , Rs, R 8 , R*, 
Ri 2 , R, 3 , Rt/Rxe^^-rr^^^^^Si^ll, g& 

~1 2<DTiWU;^>g*# : 4Ll\ T^/U^^rvScO 

[0 0 7 5]ff*L<(±, Ri, R«, Re, Rs, R*, 
Ri 2 , R13, RXfRie#%-?%'l" < *'( frttzs&Z 

[4, N - y f /^^ ^/^^ /^t ^ yl^t ^ ix^o 
[0 0 7 6] £r4L<i4, Ru R*, Rs, Re* R*, 

m&^-tZ) > y v/s*s j: ^a*^ > y > 

5 0 v^y^^v/SO0iJ^(4, ^fvUv'y/u^v' 
Sas*4Jx*. 
[0 0 7 7] #4 L<J4, Ru R*, Rs, Rs, R*, 
R J2 , Rid, ^t/R 16 R ^it7 II - /ut^ry ^/^'zi 
/i/£C 14 , g&S m^)7y-/u«y^/^H 

ri> 7 ~ 1 2 y — /U:t3r is 4 Lt \ 

T y — /\'tt*s%/l'tiZ — /l'&<D&iW* % 7xy^fy^/U 

[0 0 7 8] £r4L< i4, Ru R 4 , Re, Re, R 9 , 

TS/SKtt* giMft^)7!J-^^y^/ufc 
^S^nS, 7!l-/^y^/^'^7;yi 

fct-cwt, &*JBS^*tf7~i 2cory-/u^^i/^;u 

7; /3S(Z)«^tt, 7*y ^y^/^;l/7^ /&#* 
4ix3 0 

[0 0 7 9] »4L<I4, Ru R 4 , Rs, Rs, R*, 
Ri 2 , R 13 , MRie^St^^ KiSfctt. g&^&W 

[0 0 8 0] #4 L<J4, Ru R 4 , Rs, Rs, R*, 
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Ri 2 , R13, ZiVRie^S-r^^-f^uiStwtt, 
7>f ^/uS**44xSo 

[0 0 8 2] if 4 L<(4, Ru R«, Rs, Rs, Re, 

r 12 , r 13 , RutR^tm-tfrxxV'i'&i^ m&m 
£W-f<5*** y /Hfci^ii^*/;^ y /us^s* 

S^itf: 7 ^^*** y yu£j* s *4ft5 0 
.10 [0 0 8 3] £r4L<i4, Ru R*. Re. Rs, R 9 , 

/uStLTtt, 1-1 2^T2/yu»*ff* 

g#s*4*i5 0 
[0 0 8 4] £F4L<f4, R 2 . R 3 , R 6 . R 7 . Rio. 
Riu R i4itf R i6**t^^77*^f^lltt, 
^tt5^^7 7^/^fc^)o g»S(5D0-|J(^4, T 
y-/uS**4;ftSo ^/u^r^^K^W-tt, 7* 

20 =;U^;l/7 7^^S» { (3— -XA'tfO ^m^yl/} ^ 
yU7 7^^^S**4tl^o 
[0 0 8 5] if 4 L< (4, R 2 , R 3 , Re, R 7 . Rio, 
Riu R nRXfR iB^S-ra**^ ^ r ^e-T ^S(-*5t * 

^Ri, R 2 , R 3 > R4, Re, Re, R7, Rs, Re, R 

10, Ru, Ri 2 , R13, Ri4, RiBRXFRieX-m^Lti 

[0086] m(4, tk^t-, ^mjtm. &mmit%o. 

30 T#4Lv^t><0(4, **JS^tet-, ^Jl7E*i:tT, 
Li. Na, K, Mg, Ti, Zr, V, Nb, Ta, Cr, Mo, W, M 
n, Fe, Co, Ni, Ru, Rh, Pd, 0s, Ir, Pt. Cu, Ag, A 
u v Zn, Cd, Hg, Al, Ga, In, Si, Ge, Sn, Pb x Sb, Bi 

<^tfe>tl^o 4fc, *8Mfc*tUTf±, Si(0H) 2 , Cr 
(OH) 2 , Sn(0H) a*M s #*L<*tf /^ 
o^yftfei: A1C1, SiCl 2 , VC1, VC1 2 , V0CL 

FeCl, GaCl, ZrCl^W t>tl& 0 ft^tt^, C 
u, Ni, Zn, A1^#* T 4L<> CuMt»*U\ 
40 [0 0 8 7] 4/c. — (I) X'l^7^py7 
-yit&m** L (2ffi<^5i3|gS) ^ITPc (7^ 
uis7~>m) *2*ft (^J^f4, Pc-M-L-M- 
Pc) 4fcl4 3ffi{££ffMLTt>J:< , ^(Dct#^a(@ 



»5*ihSo 4 LTI4, 5M4fc{46 

[0 0 8 1 ] »*1<I4, Ru R4, Re, Rs, R,, 



[0 0 8 8] L-C***iS2«^ii3IS*tt, ^-=^iyS- 
50 I \, 
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10 



[0 0 8 9] ( I ) X*m£tlZ>7#aisT~yi[: 

£*iLT*fc#4UWfc^*H:» TIE (>f) - (=0 

(-<) Rk R 4 , Rs, Rs, Rd, R 12 , R13, &u<r 

fcn^ny^, fT/m-tbo* mzfrmm+tt 

(D) R 2 , R 3 , Re, Rts R 10> Rn, Ri 4 &l>*Ris 

RsXtfRa, R«Xt^R7, RioMRiu R^RtfRis 
(^) Mil. Cu, Ni, Z nSfcttA 1 -e**rt* 

[0090] ( i ) t*S$W7^o^wt; 
-lift* 01) 
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[0 0 9 1 ] -«5£ ( I ) t$§^7^p->7^Wk 

[0092] Hft5t ( i ) t?aesix«ft-&»«)ff4 

[0 0 9 3] -jRS (I) t«Sh57#B5/7=i^ft 

&Vo<D*x~i>* ±ts-^ (ID "e*$ti5«5t^7^ 
-jRS; (II) fSSJx57^n^yft^W:o^t 
[0 0 9 4] 




(SO^N), 



Xi 



[0095] (ii) fc*si*T, Xx> x z , x 3 , 

[0 0 9 6] X,, X 2 , X 3 , Rt5X4*>*+r/U*/U* 

c \t , zft-tzT'i' *^m& x rim mt&<o r >\s* 

^S^**ns 0 T/u*/u3Stt. RXIR^tt* 5 1 - 1 2 50 



h^^^/U, ^ryxf/K hy7/UtP>f^ 3 

[0 0 9 7] Xi, X 2 , X 3 , Rxfx^m-trD—^m 

-1 2©7!l-^ffSL^, BJftS^fflKfi, T/u 
*/L^ T/Ua*^*, ^p^^, 7/^^7;y 

U'K p-> h J e , >7i^/K 0 -^arJ7x^/^Jj; 
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t>*m- O-^/M^nf/UT ^ /) 7 3:^/1^^4*1 
[0 0 9 8] X,, X 2 . X 3 . M'X>ify^P7^ 

tLTJi, ^Stf/g^tf* 5 - 1 2^)'>^p7/^»S 
£?4U\> DT^^r^S<7)0tJ{Z|i, is? u A* 

[0 0 9 91 Xi, X 2 , X 3> Xt5X**5*i-TyU^=^ 
Bfctt, tt»S**i-5T/u^r=/u£*5J:^«Blflor 10 

x 2 , x 3 , Rxfx+&m-tT7/i'**mbLx\** e& 

2©75^*#ff* LV\ 7 7/^^X<o0ll:tt» 

[0 10 0J X„ X 2 , X 3 , RVX^t^fDSS 
IftSSrf t^^r ollfe j;olf ft^^f d 20 

[0 1 0 1 J Xu X 2 . X 3 > RtfX^SEKBft&S:* 

is R 2 * R 3 * R4> Rs> Rex R7» Rs* Rs v Rio> 
Rn, R12, R13, R14, RiB&tJ«Ri6^0ytlRlt:-efc 
<9, #4U*B*£«lfcHI£-e**o 

[0 1 0 2J Yu Y 2 , YaSVY*!!, tft-PftS&a 30 
[0103] U m. n , p fi, *ft«xSfc£l;:* 1 4 

[0 1041-IK (ID Testis 7^ n<>r=vfk 

-&*^UT*ftrff4U^k-&«tt, Tie (>f) ~M0 

(-r) Xi % x 2 , x 3> xt/x 4 ji, zti^tim&iz, tk 
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i\ lit)i<iiil^7/u^st'fc^ ^cd^-c 

(o) Yk Y 2 , Y 3 fttfYJi, g& 

(/>) Urn, n, ptt, l-CfcSwtjftSjtfSL^o 
(~) Mttv Cu, Ni, Zn, ftri* 

(*) Xi, X 2 , X 3 , X 4 , Yi, Y 2 , Y3%.TfY«<D'P 
4<itloli 1 £**2Wi:tf>fi*£S:»U £o, 
Xi, X 2 , X 3 , X*. Yu Y 2 , Y 3 &tfY 4 -e3c£ix5 

Yx, Y 2 , Y 3 WY4^>*<ttloit j^^ife2J^ 
i^ill^Sl, Ro, Xi, X 2 , X 3 , X*, Yu 

y 2 , Y 9 AxfY4-?3tztizm&&<D&mm<Dmmi8 

B±-e*4<0dS#*L<. *<£>*-et>Yi, Y 2 , Y 3 & 
VY+tO&tK th lo(i, jK*ft2W±<7>g»&SrSc 
L> £o, X ls X 2 , X 3> X 4 , Yi, Y 2 . Y 3 /£l>*Y 4 

fls*t>#4U\, 

[0 10 5] -jR* ( I ) *5±W— (ID 

*+tz»i-5««tt4fcfi»«tt^a»t*So 
[0 10 6] ftfc, (II) -CSShSftdftwff 

'>*< 1 1> 1 o#ff4 Lt^*t?fc-5 j fk^»^#4 L< . 
J: 9 <©S-«r^B**3&sff4 L^a6t?*)5<l:*ft3&s J: 
9 #4 b<, itiOlJft»*ff S Ll^-CfcSft^fttf 

[0 10 7] — (II) tSStL57^Dy7 = Wk 

■a*<&+-et>* ±e— (in) -e**n5«aE©7 
(D-f&£: (in) tSJh57^o*>7=^fti:o 

[0 10 8] 
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-*SC (III) 
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W« W, 



W, 4 W 



15 




[0 10 91-** (HI) IC*3V^-C. W^Waott, * 

Kg, ^7r^^7^a, T/uaevuT-**, 7!) 

—vug, T^3^'>*/usff=.yuaE^ nft^v'g, 
T*/m. 7v//ut^'>S, ^/^^^f;^^yl, 

Jry^/U^^^yS, ^ Kg, ^D^*g, 

[0 1 1 01 ^co + ^t>. T 
/^/uS, , ry-^a, ^foSS, ^77S, t K 
d^->^S, T^/UTS r^^^i^m. 7U' 
g, 7y-/u7;/S, */u*>TSKS, j&A"**^ 
;ug, ^/Uy'r^/i'g, */u*^yug, T/^^-y^ 

*~/ug##£L<K *WctK*W-T-, ^p^K^ T 
y^^r^yl, ^/i/77^^S, */u*^/ug^# 
£L<K t>#*U\ 

[oi i ii fiu Wi-Ws, w 6 -w 10 , w lt - 
^7 7^^it?*5:i /5 s ff 4 u * e 

[01 J 2] M, Km, nX^pli 
(II) IwfcftSM, K m, nMp <!: ^Tfe 13 , » 
&U*M, Km, nSl>'pOMt,|Sli:t?fc'5 <> 
[0 113] -«5SC (III) tf^7^Dy7-V 



20 VJSH% 7y^7-;yS, 7*>/U7^yI (-NHC 
OR) % ^/^>T; Kg (-NHSO2-R) % 
/<^;Ug (-CONHR) , ^/i/7 7^^^S> */u 

tt**fflHF\ 7^W;;l, 7'>^7 5/ i (-N 
HCOR) % ^yu^^r^ « (-NHS0 2 -R) , 
#/U/^-f/Ug (-CONHR) , ^^77^/^ 

rt^RfiK*S***ro Km, n, p {}, 4^1+rn 

*>«K L< 114 ^ 1 +m+n + p^6S:«fc 

U *<7> + *?«fc#£LVHDte, rftfej&Sl (l=m = 
n = p=l) "e*>5CtT?*5o Mti, Cu, Ni, Z 
n, AlWtK, mt»l:Cu, Ni, Zn 
tW£L<, »i:Cu#*t»SU\ -#* (III) 
r^^^7^py7^yft^ii Wx-Ws, w 6 ~ 

W 10 , W„-W l5 , RVW 1 e^Vf Z o<0&*<Dm<D'ptj:< 
40 *OjR*«Ottfp*S8«±-T?*>5w4)JS#*L<, W, 

W 1 o , vv 1 1 Wis* u* vV 16'- Vv 20 r a 'I Jll'rilS^K, 

fcMftfc»*U\, 

[0114] -«st (in) T-**iia7^p->r=> 
50 ffc&tttt, »?rti:*4< t t>4o©E»7/i/7 7 ; e>f 
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[0 115] &*5, (ill) -e**iiSft-&*<© 

[0 116] KT*c*«WO±E-«* (IV) t?**4a* 

(IV) 
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(IV) t?**JxSfc-&*tt, tt**Pfe*LT^4t^ 

[0 117] 
[ft 1 2 ] 



w 14 W t5 




[0 118] (IV) fc*3l*-C, W,-W 20 v I * 

m, p&t^Mfi, (III) 4 3 ^W 1 -W 20 , 

l^«T*feS 0 30 
[0 1 19] (IV) X$t£tlZ>7*a*sT~>ik 

«5t (III) t^4*tw#*tv^«»3lwia^to-fr4:|p] 

[0 12 0] 4tfb\ (IV) t'SSh5tt*»0!f 

[0121] — >f^^iy hm4>t\zM*<o 
-KsS; (i) ~ (iv) T*six57*n^r-vtt»# 

tt, t^^tZjo^T^iBWl-BlftSRn (n=l 

»5£ (I) ^^L3tR,-R 16 ^S^#^-r^t>(OT'tt • 
4t0 coa«M2E (R»-R»e) £tttt«:£tr»&#*> 



(I) T'tt 

gISRn (n = l-16) <^«/&I^fi^ 
[0 1 2 2] *3BWJJ:*5^-C, ( I ) - (IV) ~C 

mmtm) mm^uTo::mm^m^x^m-t^ 0 

(1) : 22fctf/£fctt3tiU 
fctt7ffi, 1 ORV/ttfll HI 1 4Xtf/£fctt 

(2) a-filiS : (iat5/*fc»4ffi < 5X1// 
±tz.nSit, 9RXf/%tzt±l 2ffi, 1 3atf/Sfctt 

(3) «, (1-1 6tttc«H!jtti 

y ? u *s J — ^ 1 La 15U ^n^^H*^ p;l7j •» v^p » nu h 
[0 1 2 3] *«M«Iffil^biX*7*a->T = ^ttW* 

tyfaisT-y-it^bmrn-s (P. 1-62), 
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C. C. Leznoff-A. B. P. L e v e r 5& 
VC H*ff ' Phthalocyanines-P 
roperties and Application 
s' (P. 1-54) ^ICffitt, 5\HU>L<ftZtlbtZ 

[0 12 4] ±|ELfc*«W^ff*U*:7*Pv/T=y 

fc£ttT?**HR5t(ii), uinxtf (iv) ^f-t^^-frfc* 



CN 



(18) #M 2003-3109 (P2003-3109A) 

34 

*-j&5£ (v) -e*$ix57^ov/r^wb^*tt, #J;t 
- (vi) v&ztizyfn-hV/Hk&toAV/ 

4fctt-jR* (vii) t?**n*^>r sy>fy-fyKy 

[0 12 5] 
[ftl 31 




CN 
-«5t (VI) 

&/or 



-f»5t (VIM) 
M— (Y)d 




' J 1 i LA 

N — N H 




NH 

-*SC (VII) 



[0 12 61 -f&& (vi) &t>* (vii) 4\ Ri4g&* 
-€r^>a»Stt— ft:S:(ii). (in) 
xt; (iv) <0Bwn?Xi, x 2 , x 3 , atrx*afet5^Yi, 

Y 2 , Y 3 , &OT*fcLTWELfclBftaE-e*)So 
HRS (VIII) : M-(Y) d 

(viii) *K MiiS(riE-jR* (I) ~ (in) w 

«r*U d(il-4 0«»-efc5o — (VIII) T?* 
* JX LTtt, AK Si, Ti, V, M 

n, Fe, Co, Ni, Cu, Zn, Ge, Ru, R 
h , Pd s In, Sn, P t , Pb^o y^ftft, * 

y^/K ttrt^'^k ifta^h, ffiB^'^K 

mtmm. *ftae», R<kaE»* BHt&&, & 

y, SS-7>#y, T-tr^yUTir hw^y, i&ft;^ 

y#y, ttttft. fiflfefi. Wc4>W±. 
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40 




[0 12 81 Rfi;iliiSf, SjK<0#*ETlCfT*3jxS 0 ft 
KEfcLTtt, M8 0tWl, #£L<fil 3 0°C£JI± 

>K n-^Mf/ — /K *y^ p^*UV— /K 2-^^ 

/— /K 1-^^/^/K 2— ^^/^^rlf/'-vK 

/K ^F^y^^/^K >y7^7;/x^/^ 
y'xf/U7;yx^y-/K Hl^po^fy, n 
pf7^y, x/u^^-^^, nhn-^vif^^ ^y y 

y, gl*flM7^DnH;H^ 
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*;>mm, 7yh7^yyM^)J:94^yy^ 

hpy», y y 

[0 18 2] a«X*#*^V*ft»t LTtt, 
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y/L**sk ^Dyr^m s/T^vJMBh «yy 

[0 18 3] lfflttS'>7^ffi LTIi, ffit<0t> 

o±5ftsKy ^f-vJM*; ^7*=^/ ^^ife», hy 
#n £Ajfe£f ; y$ui/T=->%m ; rvh7^y vsfe 

[0 18 41 #^(i^D^-7^r<7)— g{S#fi?g8LT 

ti)ort)fi<, ^§^^^>^^^^^^^7/u 
* y4JR^,T^-^^wJ;5ft«««)*^ L 3h>'efc 

954>«jgtw#^S2Ky^-*f'2j->-e*)ort«tv\ a 
[oi85] ky^yx-7 hiEs^ffi] frmw^'t > 

3- h«, ^Jx(f#M¥8- 1 6 9 1 7 IPI8 

- 2 7 6 9 3 -g-^a, 132-276670 [5] 7 

- 2 7 6 7 8 9 ^-£$8, [1)9-323475 -§-4*$R, » 
HPS 62-238783 10-1539 
8 9 1^)10-217473 IS] 1 0 - 2 
3 5 9 9 5*^«, PI 0-33794 Pi 
0- 2 1 7 5 9 7 ^$R, P10-337947 

[0 18 6] B«Sr»*-*--5BI^, *Rtt^»*tt*4- 

(^yv-77^^H^9) arflf/flu-cfci^o * 
y - 9 7 1 * ? x & g i r < * # i- s n#iw 1 z o t * r 
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^2000-363090-^-, 132000-315231 ffi| 
2000-354380-^% [r)2000-343944^§\ [r] 2000-268952 -g\ 
132000-299465^-, |*l200()-297365-g-t::E*i£nfc;fr&S: 

[0 18 7] W^y^^^v^y 
^ K^y v h«:-rsoHJB^5>ixSIB«KaviE»7 

LBKP, NBKP^tf/^U7 p , G 
P, PGW, RMP , TMP, CTMP, CMP, CG 

ftflc^ff^ttl 0-2 5 0 urn, tffttel 0-2 5 0 g 

y7 h# i/y^-^^i/yy-gidj; <9¥ 

rSjS^^y^uy^rv (W^tf, ^U^fi/^ 

^!ixf i/yfi/7^i/-K tf l J7 J r>%.X$ 

30 y^^^/u^^j; 9$?$ L</iH^ix5o ^y^-i^7^ 

m&*>* mtmm x 

[0 18 8] 3E»flc±irKit5>n5>f V'^gJffJi^tt, 
A, #*y>, ^yu^, ^u-, ft*±, 

y#, as7yKx^^, ^k^^^^a, ai^^/u 
mitrnn, mmm$m<D&&mmmm. ^^^^ 

W>K r^y/^e°^^>h, K%W«B. 
#Sn-6fife«»t Ltd, #TLtt«««»3ftSff*L 

hh 0 Art*ftits/y*tt, esaijfiisfeicj: o-c»e>n 
5 jsi^anatrsaKiSifei^ i;ot ens 

so [01 8 9] >^asiBc*wsna*tsfe/<-< 



73 

u$-is^/\,±/ua — /Ky ^'n/ufp y k>, tfy 
r;^i/ytW K\ #y Tyu^r uva^iM 

S Q *tt?>(Z)7Ktt^>'^tt*$6Xtt2a£Jl±fiffflL 
y fc^^T/wn-yK y7/-^»fy fcT 

ym&mwmmmi, BzMtau B#ti-ifi±aL * 

[0 19 0] -Y^^SSS + twjRAD-TSiSESfefflrt:, ^» 

ftsnr^sr ts&s»*u\ ^r^Tt^iifi, ^y^- 

te. #^Bg4 8-28325 1^)54-74430 
^ |^54-124726-§\ 05 5-2 2 7 6 6f, 
IU5 5- 1 4 2 3 3 9^ [r!60-23850-S§\ [rJ 6 
0-2 3 8 5 1 ^ 1^6 0-2 3 8 5 2^, 160-2 
3 8 5 3^, ffI60-57836^-. P]6 0-6 0 6 4 

3 -§\ [r!60-1 18834 -§\ IH60-122940 
•5§\ (^6 0- 1 2 2 94 1^ ^160-122942 
■g\ ^16 0-2 3 5 1 3 4^ 1-16 12 3 6 
^(D^n, *l#rF2 4 8 4 4 3 0§, [p] 2 5 4 8 5 
64^ ^3 1 4 8 0 6 1 t, 1113 3 0 9 6 9 0^ Ir] 
4115124^, ^14 1 2 4 3 8 6^ (p!4 1 9 3 8 

0 0§-, [r!4273853-5§\ f6]4 2 8 2 3 0 5^ |r| 

4 4 5 0 2 2 4 *<D#91»#«;:Ett#*>*o 1 - 

1 6 1 2 3 6 %'£m<D 2 12-215 H^fE^tf y ^ 

[oi9i] B*^fcjwr±, ttoi^tat* o , 

T^yxt^oyut K!iy, ^y 

4H»»^# ltl-15 L < , 3 - 
[0 19 2] B*ttr6]±»lt LTtt, flUKEft. S£ffc® 

[0 19 3] ffSfittffltt. ftffiWiffl. Mtttttt&ffl. 
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ffffigttSiJt-o^Ttt, #MHB6 2-1 7 3 4 6 3^ 
|p!62-183457 *W#^«I^E«^*)5. ^ffiS 
t£#]£>f-tto 9 lc<r« ^ /u* p Srffi t *T t> J: t * 

10 9 0 5 3f (18-171) , #fPj9S6 1 -2 0 9 9 4 
[W162-13582 6-9-^#^aiw|E*J5S*)So t 

tii&m. mmi mmu **k ***a*k bum. 
pHiiffl, «Rfl**s*i:r ^nSo ft*. 

[o i 9 4] tem&RxjMMy 4 
a, zLmt^^>, mtm%. mtm&, mmm. * 

yh, 7^!i;^/7^f '>^tY^yh, ^yj.^u 

y/T 9 )) ^y ^^7/^-/1/, > 

7/-/^W!i^^7/^"/K •r':/^ p >, 
Vfk^V^^, t7fy, *^sR^r-»f-/l/ 

ir/un— t Ko^y^f^t^n- /tfyt'n/u 

40 ^tf^ttSo /<y^=- hJU-***Jl5*Ott<0fiR» 

B*ft:3H** s **f bix*. 
[0196l^y^yx7 MESffiXt^Ea^-f 

Cot *T {± % »BBDB 6 2- 2 4 5 2 5 8^, 6 2 - 1 
3 1 6 6 4 8^, P16 2- 1 1 0 0 6 6 »0#^«{:E 

so ik/^^s. *7^te»ffltt^ia^ (4otaTO ?Ky 
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[0 19 7] ^^tfM^te-f hOBES* 

[0 19 8J [*7-FtH*»7^n^yft 
S Ll\ 

[0 1 9 9] mSMfcLTtt, **ttffl*JxTV^Hia! 

[0 2 0 0] ffifS»J»Sll^ LTIi, iftglCJELTfi^lOL 

[0 2 0 1 ] JrtUT^ LTtt, i-7x7^f h^O^ 

i¥^T' 3 0-1 50// m»S LI \ 
[0 2 0 2] *«WOh+-*ta«SJx5IBIfc»**ife 
t LTtt, »K|R£$ft*fcOT>fi4^av P'JxtfJS* 
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[0 2 0 3] [a§Ste¥W»]«!JRSE»«-»«:. £#ft± 

L-C#fcfe**rH*i-«$lt^-h^6«rtSlxS. ^ 

10 ^»*i3r-5^t!r^J:o-C^v^}KS:gB8!{L, BH^^S: 
*»ff±^tt* LTiiStc^i-5 r t f-<fc *) Mlfc-tZ 

^ »5Jf7-l 3 74 6 6WrlB**Jxfct>«)Sr»4 

[0 2 04] tt«j|RIB«W»ft7/u*9-IB«IB»!ftS^r 
tE4«IRfa»»l4Citffl-f5^tt. y/ylft^Mt 

iff £^H"6-f 3i d -4 is- h ST£#*±KJS#:a 
RLT»j*-r5**s#*Lt\ MCectttC 

X^X fc&K 

[0 2 0 5] — 74^*— <DM 

jfc&SiLTtt, V)Mz7* hu^ h(C<fc 

52-§\ #^¥4 -128703^ fl#H5p4 - 175753^«t? 

30 BH^£ftTi^«fc 9twfe3HSrJK*DL^7^ h h ir 

T~>it&®z*7-7 4^*-^mA^%m£^m\,* 

ftV^S, ffSU^ttfcltfi, »¥4 -175753^ 
±^***, ^^S:iiL-C«3tL, 0EK%A<r9MKL 

^ V'<*—^*m\k£^%^kfrbtez>%7—7 4 >i># 

[0 2 0 6] ^OBSSffiffl-r-5«i«<kttWllB. ^>/7 
[ 0 2 0 7] 

50 [n*^j] wt, xmw&mi&t&w-tztf. *«W 
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[0208] [mm\ i ] TB*>/*£fcjtt>r 

3 o-4 o"c-eiHHfcL43*se> i 

BWfrMJtttLfc. WIKOH 10mol/Li:tp 
H=9CIUI, W-mmO. 25/im(D;^7^^ 

m (MJttoik&tom 101 ; 20. 0 g , 

-<^>^ h y 06gWPROXEL XL 

2, 1. 8g£\ ^xf i/y^ya-zi/^yyfyux- 
r/U2 3 0 g, 2-t°D y K>8 0 g, hy^/ — /u 
T;yi7. 9gS(/S»xf/U50ralWl70ti: 

^^D7/K^f- (MICROFLUIDEX 
INC) 6 0 0 b a r OE^T* 5 Eilig £-£5 ^ £ 

IMfc*^ yxfuy/^^2 0g 4 ^yiry>l 
20g, SURFYNOL4 6 5 (A i r P r o d u c 
ts&Chemicalstfc) 8. 5g v R>fty*9 
0 0ml t^LT^^fcfERLfc. 
[02 10] (-Y V^B-GcOfEM) -f>^7&A<7);7 

^D'>7=yft^« (Sftttft^ttWl 0 l ; MSftife 
-GSrf^JJtfeo l^lgtw, it&ffltfM >-^7l££ It, 

■C«f-=e/ut45J;5liittfflLfco ife»*2Btt±fiMl-*- 

[0211] (BftBft&tfffff) W±<D«-£ttfl (-Y 
^fflSA-G) Xt;ittt« My^'iS20 1-2 04) 

fc G ^cn&gkzm- l l KiSLfco 4*5, ^—1 li^^o 

«fej tt, #>f^^xs/ hffi^>-?£, ^y^^xy h 

7"y (EPSON (ttO ttS^ ; PM-7 0 0C) 

bfttRm (EPSON*±88PM?Ktt<#;iR> (K 
A4 2 0 PSK, EPSON) KpfftfciES IfcgtfF 

[0 2 12] <fii>#E7* h*jR«l:»*Ltill 
03 9 0-7 3 0 nmSSc^SJ^iSfiPflBBl 0 nmCJ: 
SKSt*"^ h/u£M£U r.it£C IE L * a * b 
*fe2SBB*JC*^^T. a*. b**J(ttlL-fc, JNC 
CO JAPAN Color CO^ipxT VCO# 9— 
7"^ i: JtIR L X > 7 > t L X ft £ L ^ feffl * Tffi<D «t o 
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[02 1 31 ff*U*a * : -3 5. 9£JLL0«T* 
#*U*b * : -5 0. 4EJLL0UTF 
0:a*. b * t tirff* Ll^ttE 
A: a*, b *<D— jjOfy&t. LlMM$ 
X: a *. b *<£>V*-fftt>£f£ 

[0 2 14] <tttfe#tt>SftlE7* h3t«»^^fiEUfc 

mitt. mmzppcm*mmz.m&Litmikt<D&m 

10 H{fcH<0^as*£^#&S:B tut, H&fif-e 

[0 2 15] <B*tt>«IEW**r»rilLfc7* h3fc2R 
«S:, lMiMUdi 1 0#Wlft>f*>*fc:S 

art, #*«r««Lfc 0 

[0 2 16] <B*tt>lWrlBIB*Sr*rtL*:7* bftR 
px-V—*—* — (7h7^C. 16 5) 
^rt/y)fe (8 5 0 0 0 1 x) £7 BBBflBI+U * 
20 -fey^BR»a(l«^Bfft»«S:Rfit»«tf (X-Rite3 1 
0TR) £/fH*TjM5£U fe*«#*fcLTff«Lfc 0 
ltMERlt«*tt, 1> 1. 5&0<2. 0O3^t 

£SrA, lXtt2j&#70%*«£B* 4T^)»fiT'7 

[0 2 17] <P(rJfc«#tt>«rEBttS:»MKLfc7^ h 
*JR*t, 8 0°C- 1 5%RH^«=TT'7 BPflKW* 
S#U »#m»<0Bfc»**Klt*aff (X-Rite3 
10TR) Srffl^TjBSJtt. LTWffiL 
30 £:„ fe*a#*J-oV^-CS»»ft* s l, 1. 5, 2 co 3 

±<0i§££A, 2jS*S9 0%*«^»&*B, £TcO^ 
tt9 0%*««0*-&S:Ci: Lfc D 
[0 2 18] <^/v*^Btt> >^l!d-y+>f 
1f-^-*^7^*rt^«^«S:iiL4^b, 5k V 

5±0. 1 p pm, MU. PSHfrt-SSJ^^ix^iTKy ^^rt 

^✓>^^Tft«fl(ra^B*»«S:Slt»«» (X-Rit 
40 e3 10TR) Srffl^Tffl^b, LTfWBB 
LTto **3, BflfSSW^if (i> K 1. 5X^2. Oco 

3jft-eM3tLfco ^y^^rt^t/y^Stit ap 

P L I CS9&* % S>tfX*~*— (^^> : OZ G-E 
M-01) 5:ffl^tRSlfc, WJx<0»ft-Ct>fe*a# 
*dS7 0%W±^a-&SrA. lXtt2jS*S7 0%*BSr 
B, 4t^Mt'7 0%5fcffi<Dm&i:Ct UT, 
Tff-ftffiL/^o 

[0 2 19] 

I* 1 1 1 
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[0 2 2 01 S-l 1 frbWbfrkk #*93<Z»r 

r. t e>*^*>*o 30 
[0221] [gum 2] satwi-efmbfcBi:*- 

[ 0 2 2 2 J [^lfi0lj 3 ] 1 X'itm bfc[WJ > 

4 >^ >*~B J -F 8 5 0 (CA 

NONtti) (on— mj yi/\zM£>. mmzxm%t<oy 

* h*iR«GP-3 0 lKBA**?'!* vhU 1 

[0223] immiA] *&m<Oy*a*,T=.*i\& 
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TB- 1 0 0 0 F (=#fkJ*«) ) 

/u5/uTiR^»»a, i s ovizmmixmm^^rr 

IT 1 -2 0-v^ ^ ofcaiRU ht-Hfc 0 50 



oafc#L**y^HKt& (iSn p n£ EFV25 
0/4 0 0 ; 0*tt»») 9 0 0fflSr*9-twi6-&Lmtt 

3K*s$, mwteewmn&mLtcufttemm^Lxi}- 

(ffi,g,4 NP-5 0 0 0 
«*) H] xm^Zftotz 0 

[0 2 2 4] WffiMRfi, *3SWcoft^*«r^A//c* 7 

- h^-«rffl^fcaik»ll=J:or±IElif«*fia*ife«r J: 

ft) *5J;tfgi@ilf& (OHPifll) iSrffSL, J^TI-^ 

-t-*«fe-c*itLfc. 4*, b-r-ttmmno. 7±o. 

0 5 (mg/cm 2 ) OftfflT-fMffi Lfc 0 
[0 2 2 5] »&JxfcHftfcot*-C. feffitftffispttS: 

(7 h7^C. 1 6 5) Srfflt^T. Hflfti::* 

wa^e>ft*a#* c { (c i »c f ) /c i } x i o 

0%) fcfftUU ffflSL to (X 

— R i t e 3 1 0TR) fcffl^T j«3t Lfc c fMMSJft*: 
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&£CX 9 0-8 0%Wi^A, 8 0%*T»^4lr^S: 
[0 2 2 6] OHPHtt^SWtti-oV^TJiTfE*teic 

r \s>xt Lxm&<DPiuftytmmm*mfcL, 4 so* 
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*nm-e^»*)Sii*Sr*», OH Pi®ft^SMtt^>R* 

fcut 0 »*aa*^8 o%a±«ro, 7o-&o%«r 

A, 7 0%OT^xa/: o «-ktf\ 116***1 2 £5* 

[0 2 2 7] 
[*12] 
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7 1 y HITACHI LD-5010-i(NA=0. 40) {I J: 0frofc o 
X> «flWttttt*ft*X|l «*) MSOPDXJiSOPD-B^^ 

^ l//-V^y^7^7 t K (5*E*/Ht= 5/5/ 
7.5) »-&»^6»&nfc^U'>/--^/sR9s/^»JIB 

[0 2 3 2] 
Ift2 6] 



[0 2 3 0] $1 2^e>M6^4J: #3B93<E>:7* 

eta, fefstst^^ aattt>K<. 

hi— t Ltttffit5«)i:aiti^o 
[0 2 3 1 ] (HteW5) 
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50 [ 0 2 3 3] -C*SiiS7xy-/Mt^»S:ffi^TS(a 
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fCMiK ^3-1^ h^rv^^P-vHk^^^>0.8^* 
Sf5, ?l^^20fft:^&O^!l 3iI^i-^PJ^>^^ 

±ffimyt'&. 150 X: • 15^Df\LXvTV^ffife^^7 
[0 2 3 4] <lt^J>±iSllte05J-effit^c^PJ^v 

Ul 3) 
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m%&/<*-y%ntz 0 ztizitmmytm. isor-io 
ftmmLx^^>*$7-7j^*-zmz 0 

[0 2 3 5] <%^m>nbMz\yrytfy-y^^^- 

10 $t. >xf^^- (7F7^C. 16 5) 

fcffi^T, ^Mr/Vft (8 5 0 0 0 I x ) 7 0 PflKtft 

[0 2 3 6] 
[S13] 
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] [££016] Wli^Jtt^, TIB 



>&~C X . H. Iwano, et al; Journal of Imaging Science a 
nd Technology , 38#, 140-142(1944) Kffi*c<0tl#a« 
8 0%. i§gML7k3f»£ 1 2 0 p pm, «3t«Tffl*t^-f 

[0 2 4 0] 

*»W«rJ:lxtf, 1) E.W&<o&mtL 
30 -CfeSStti-«nfeKiR«K4S:*U, Io* f *S, MS 

««47*nW* = :^fc£*fc««U 2) ^fy^yx 

^«Eixfc*feBfiK**«wb, 3) mz % myfvisT 

40 >f HB»*ifefc«fltL, 4) 
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G 0 3 F 7/004 5 0 5 

G03G 9/09 

(72)«w# mm 



B 4 1 M 5/26 K 4 J 0 3 9 

B 4 1 J 3/04 1 0 1 Y 

G 0 3 G 9/08 3 6 1 

F ^ — A (#%) 2C056 EA13 FC02 

2H005 AA06 AA21 CA21 CA22 

2H025 AA11 CC11 

2H048 BA57 BA64 CA04 CA09 CA14 
CA19 

2H086 BA15 BA33 BA55 
2H111 BA39 

4J037 AA30 EE08 EE28 FF08 FF22 
FF25 

4J039 BC60 BE01 CA06 DA02 EA34 

EA35 EA42 GA06 GA24 



